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Figure 4.  Mean passes/station for All bats by date at a) 3 m agl and b) 45 m agl at the proposed

Skookumchuck Wind Energy Project, Washington, 2015.

at 3mthan at 45 m. At 3 m, activity was the greatest
during late spring (29 May, mean = 90.3
passes/station) and mid-summer (11 July, mean =
77.0 passes/station) than fall (5 October, mean =
53.2 passes/station). We recorded little to no
activity at 45 m throughout the survey period with
only slight increases in activity during summer and
fall (mean = ~2—4 passes/station; Fig. 4).

We observed within-night variation in overall
bat activity across the entire study period (mean
passes/station/hour; Fig. 5; Appendix 1). Activity
varied among nocturnal hours of the night at 3 m
but there was inadequate data to test this
relationship at 45 m. For All bats early hours in the
evening had more activity than expected whereas
later hours in the evening had less activity than
expected (Appendix 1), creating a pattern of high
activity just after sunset, slowly decreasing until the
end of sampling (Fig. 5).
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SPATIAL DIFFERENCES IN ACTIVITY

BETWEEN HEIGHTS

We recorded higher activity (mean passes/
detector-night) for All bats at 45 m (0.13 + 0.03)
than at 3 m (0.05 + 0.04) and for Tree bats at 45 m
(0.01 £ 0.03) than at 3 m (<0.01 £ <0.01) at Towers
1 and 2 (Appendix 2, P=<0.001), although activity
levels were very low at both tower sites. Higher
activity was recorded at 3 m (6.78 = 0.79) compared
to 45 m (0.13 £ 0.03) when looking at all data from
the ground and tower stations (Fig. 6).

AMONG STATIONS

We found differences in bat activity (mean
passes/detector-night) among stations at 3 m across
the entire study for All bats, Tree bats, and all
species identified (Fig. 7, Appendix 3). Across the
entire study at 3 m, activity was highest for All bats
at G2 (17.77 £ 2.57), followed by G1 (9.45 + 1.76),
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T1 (0.11 £ 0.09), and T2 (<0.01 + <0.01). We did
not make comparisons among met mast towers at
45 m because of minimal data.

DISCUSSION

Most of what is known regarding activity
levels of bats at wind-energy facilities in North
America is from the eastern half of the U.S.
(Appendix 4, 5). Because a paucity of information
exists concerning the spatial and temporal activity
of bats in this region (Hein et al. 2013), predicting
impacts of wind-power development on resident
and migratory species is problematic. Furthermore,
differences among studies in species assemblages
and identification, landscape characteristics (e.g.,
habitat, elevation, and climate), sampling effort
(e.g., number of detectors or towers, sampling
dates, altitude of detectors, detector position) and
analytical methods can make comparing bat activity
difficult. To minimize variability associated with
sampling design and analysis, there are
recommendations for methods used in acoustic-
monitoring surveys (Hayes 2000, Gannon et al.
2003, Kunz et al. 2007b). Our preconstruction study
follows these recommendations and in doing so, we
were able to provide baseline information on both
spatial (horizontal and vertical) and temporal
(nightly and seasonal) patterns of bat activity at the
Project.

GENERAL BAT ACTIVITY

Interpretation of bat acoustic data is subject to
several important caveats. The number of recorded
“bat passes” is an index of relative activity, but may
not correlate to individual numbers of bats (e.g., 100
bat passes may be a single bat recorded 100
different times or 100 bats each recording a single
pass; Kunz et al. 2007b). Activity also may not be
proportional to abundance because of variation
attributed to: (1) detectability (loud vs. quiet
species); (2) species call rates; (3) migratory vs.
foraging call rates; and (4) attraction or avoidance
of bats to the sampling area (Kunz et al. 2007b).
However, interpreted properly, the index of relative
activity may provide critical information of bat use
at a proposed wind facility by characterizing

temporal (hourly, nightly, and seasonal) and spatial
(height and location) patterns (Parsons and
Szewczak 2009).

We recorded a total of 5,787 bat passes across
the entire study which equals 6.83 + 0.82 mean
passes/detector-night. Our results are on the low to
moderate range of activity rates recorded across
western North America and the Pacific Northwest
(Appendix 4, 5). Our results are higher than the
nearby Coyote Crest Project (1.70 passes/detector
night in fall; Hein et al. 2010) but much lower than
the Saddleback Mountain in southern WA (148.3
passes/detector night in fall; Appendix 5). Studies
with higher rates of activity (e.g., Saddleback
Mountain, WA, n = 56,595 bat passes, Johnson et
al. 2009) tend to have at least some detectors
located in areas of concentrated bat activity (i.e.,
ponds and linear forest corridors). At the Golden
Hill Wind Resource Area, Sherman Co., OR,
Jeffrey et al. (2008) documented a 13-fold increase
in bat activity in wetland habitat compared to
upland areas. Although collecting data in certain
areas can inflate overall detection rates, it may
provide beneficial information regarding maximum
levels of relative bat activity at a particular site. In
addition, activity by many species typically
increases in fall. Higher activity levels are likely the
result of the addition of juvenile bats (pups
generally are weaned by late July), and bats
preparing for winter hibernation or migration.

SPECIES COMPOSITION

Overall, 10 species of bats, encompassing a
wide variety of resident and migratory bats were
detected at the Project. The dominant species
detected included silver-haired and hoary bats that
are typically tree-roosting species; although silver-
haired bats are also known to roost in caves and
mines during hibernation (Beer 1956, Cowan
1933).

SENSITIVE SPECIES

Although many of the species of bats in
Washington have some sort of Federal or State
status (Table 1), perhaps the most sensitive is the
Townsend’s big-eared bat. Townsend’s big-eared
bats emit low decibel echolocation calls making it
possible, although difficult, to detect acoustically
(Gruver and Keinath 2006). Because the Project
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lacks large areas of suitable roosting habitat (large
cliff faces, abandoned mines and buildings, and
caves), it is not surprising that we only detected
fiveTownsend’s big-eared bat passes. In a study
conducted in Deschutes County of central Oregon,
Townsend’s big-eared bats moved up to 24
kilometers from roosting habitats (hibernacula) to
foraging areas where they primarily foraged over
habitat consisting of open sagebrush shrubsteppe
and open ponderosa pine woodlands (Dobkin et al.
1995). In California, Townsend’s bats traveled
between 1.3 km (males) and 3.2 km (females) and
up to 10.5 km from day roost to foraging areas
(Fellers and Pierson 2002) with a maximum travel
distance of 32 km (Brylski et al. 1998). Although it
is unknown where this species roosts relative to the
Project, it is clear they are able to travel long
distances between roosting and foraging locations.

TEMPORAL ACTIVITY

Our understanding of the broad regional
migratory patterns of bats are limited (Cryan 2003).
Among-night variation in both bat activity and
fatality at wind-energy facilities suggests that fall
migration is an episodic event. Migratory patterns
presumably are influenced by location (latitude and
elevation), climatic conditions, life history traits,
and changes in insect abundance and availability
(Flemming and Eby 2005; Cryan and Veilleux
2008).

We found peaks in activity for species
considered vulnerable to wind development (e.g.,
silver-haired and hoary bats) between late May and
September during both the breeding season and
migration. In Washington and Oregon, activity and
fatality typically peak between mid August and
September. Several studies at wind-energy facilities
in eastern Oregon and Washington also have
reported higher incidents of bat fatalities during
August and September (Erickson et al. 2000, 2003,
2008, Johnson et al. 2003, Young et al. 2003,
Gritski et al. 200843, b, Jeffrey et al. 2008).

Farther south in California, Kerlinger et al.
(2006) reported 70% of bat fatalities occurred in
September. Thus, at a broader scale, migratory
activity occurs at different times based on
latitudinal difference among study sites. Cryan and
Barclay (2009) suggested that as these regional
patterns and variations exist with migration patterns
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and fatality of bats at wind energy sites, there may
be additional factors (e.g., behavioral
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changes such as mating or feeding habits) that make
them susceptible during autumn migration
regardless of whether they are migrating long
distances or not. In addition, researchers have
documented that weather variables (e.g., moon
illumination, wind, temperature, barometric
pressure) affect activity and fatality of migratory bat
species (namely hoary and silver-haired bats) at
wind energy facilities (Baerwald and Barclay
2011).

Silver-haired bats (the species with the highest
activity levels in this study) winter in the Pacific
Northwest and in some areas of southwestern U.S.
and generally migrate north in the spring (Cryan
2003). Brylski et al. (1998) reported that silver-
haired bats may migrate to the southern part of
California during winter months.

We observed within-night variation in overall
bat activity (mean passes/station/hour). We
observed modest within-night peaks in bat activity
within 1-2 hours after sunset for the all bats
category at 3 m. Prior to these peaks, the hour before
sunset yielded lower than expected activity for the
all bats category. These results support the fact that
bats are less likely to be active before sunset at the
Project and are consistent with numerous studies as
they have reported nightly peaks shortly (1-2 hours)
after sunset with a secondary peak within a few
hours prior to sunset (Kunz 1973, Erkert 1982,
Hayes 1997, Baerwald and Barclay 2011, Rodman
etal. 2011).

Variations in nightly activity patterns are not
unusual and may be species specific or attributed to
changes in insect prey abundance and availability,
or climate and landscape characteristics (Hayes
1997). The presence of peaks in bat activity
immediately after sunset or before sunrise suggests
bat roosting or foraging opportunities may be
present on the project area, namely trees or rocky
outcroppings.

SPATIAL ACTIVITY

Other factors, such as landscape and habitat
features, also may influence migratory patterns of



tree-roosting bats. Topographic features may serve
as landmarks for migratory bats (Flemming and Eby
2005). Baerwald and Barclay (2009) documented
higher bat activity along the foothills of the
Canadian Rocky Mountains compared to flat
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areas located ~175 km east of the mountains.
Furthermore, migratory tree-roosting bats appear
more likely to travel along routes which provide
suitable roosting structures (Cryan and Veilleux
2008). Hoary and silver-haired bats were observed
more often within forested habitats than open
prairies during fall migration (Baerwald 2008).
Studies have shown variations in bat activity at
different altitudes (Kalcounis et al. 1999, Hayes and
Gruver 2000). Although we had minimal bat
activity at 45 m, the majority of bat passes detected
were from silver-haired bats. Several studies have
reported greater activity of high-frequency bats
(e.g., Myotis spp., Parastrellus hesperus) at lower
altitudes, and greater activity of low-frequency bats
(e.g., silver-haired and hoary) at higher altitudes
(Arnett et al. 2006, 2007b, Redell et al. 2006, Hein
et al. 2009a). The airspace in which bats occur can
sometimes be predicted by their echomorpholgy
(body size, wing shape, call frequency; Aldridge
and Rautenbach 1987). Larger, less maneuverable
species with lower call frequencies typically fly
higher and in more open habitats, whereas smaller,
more maneuverable species with higher call
frequencies fly lower to the ground and in more
cluttered (higher vegetation, increased tree density)
habitats. Because the airspace used by bats varies
among species and because species impacted by
wind development are detected more often at higher
altitudes, it supports the rationale to monitor bat
activity at multiple heights at wind-energy facilities.
It is not surprising to see spatial variation in bat
activity across a project site (Mabee and Schwab
2008, Hein et al. 2009a, b, Hein et al. 2011a,
Rodman et al. 2011). Variability among stations is
likely attributed to differences in landscape features
among sampling stations. Kunz (1982) suggested
that habitat selection by bats is likely driven by the
interaction between foraging and roosting
requirements. Smaller species of microchiropterans
(e.g., California myotis) are known to commute less

than several kilometers between roosting and
foraging sites (Brigham et al. 1997). However,
studies indicate that some species (e.g., Townsend’s
big-eared bats) may fly greater distances ranging
from 10-30 kilometers from roosting to foraging
habitat (Dobkin et al. 1995, Kunz and Lumsden
2003, Gruver and Keinath 2006).

We found high levels of variation in bat
activity among all stations. Activity for All bats was
highest at G2 (17.77 bat passes/detector night) and
lower at G1 (9.45) and nearly absent at Tower 1
(0.11) and Tower 2 (<0.01). Spatial variation in bat
activity across a project site is not uncommon
(Mabee and Schwab 2008, Hein et al. 2009a, b).
Explanations for the variation among stations may
be attributed to differences in availability of
roosting or foraging habitat in proximity to the
detector location, or placement of detector along a
commuting flyway.

BASELINE MONITORING AND
FATALITIES

Our ability to identify activity patterns of bats
within a season, altitude, and location may provide
useful information for predicting when, where, and
which bats may be most at risk of collisions with
wind turbines at the Project. Because migratory bats
comprise a disproportionately high percentage of
fatalities (Arnett et al. 2008, Piorkowski and
O’Connell 2010), it is important for studies to
provide the highest resolution possible in species
identification rather than consolidate bats into total
bat calls or high and low frequency phonic groups
(Kunz et al. 2007b). We were able to characterize
bat passes to species using SonoBat which
automatically generated species decisions (i.e,
classifications) for each wave file recorded.

A paucity of information exists relating pre-
construction activity with post-construction fatality
of bats. Hein et al. (2013) compared twelve sites
with paired data for pre-construction and post-
construction data, and reported that a small portion
of variation in fatalities was explained by bat
activity (adj. R 2 = 21.8%). They concluded that it
still remains uncertain whether pre- construction
acoustic data is able to predict post-construction bat
fatalities. Understanding this relationship is
important, as current estimates suggest cumulative
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bat fatalities at wind energy facilities in North
America from 2000-2011 range from over 650,000
to more than 1.3 million (Arnett et al. 2013).

Bat acoustic monitoring studies such as the one
at the Project may be useful by providing the
baseline activity levels for individual species that
can be compared to the spatial and temporal
distribution of fatalities documented during
postconstruction monitoring. This species-specific
approach may provide finer resolution data than
previous studies and may therefore be better suited
to post-construction fatality comparisons.

SUMMARY

The key results of our bat acoustic monitoring
study were: (1) total bat passes from all detectors
across the entire study was 5,787 bat passes; (2)
peak mean activity (passes/station) for all bats at 3
m occurred in late May, mid-July, and early
October while peak activity, although consistently
low, for all bats at 45 m occurred in late June and
late September; (3) mean bat activity (passes/
detector-night) for all bats was 6.83 + 0.82 across
the entire study; (4) mean activity (passes/ detector-
night) for migratory tree-roosting bats was high
(5.75 £ 0.74) across the entire study; (5) mean
activity (passes/detector-night) across all stations
was higher at 3 m (6.78 = 0.79) than at 45 m (0.13
+ 0.03); (6) landscape variability (e.g., proximity to
roosting or foraging habitat) between stations likely
resulted in differences in mean activity
(passes/detector-night). The highest activity for All
bats was recorded at G2 (17.77 = 2.57 bat
passes/detector night).
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Appendix 2.
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Appendix 3.

Mean (passes/detector-night) and standard error (SE) between heights across all
seasons for passes identified as 1) big brown, 2) silver-haired, 3) hoary, 4) California,
5) long-eared, 6) little brown, 7) fringed, 8) long-legged, 9) Yuma, 10) Townsend’s
big-eared, migratory tree-roosting bats (Tree bats), and all species combined (All bats)
recorded across all detectors at the proposed Skookumchuck Wind Energy Project,
Washington 2015. Wilcoxon Signed-rank Test compares activity between heights at
the 2 tower stations. Blank cells indicate insufficient data for testing.

Wilcoxon
30m 45m Signed-rank Test
Species Mean SE Mean SE 4 P

Big brown 0.00 0.00 0.01 <0.01 -2.0 0.046
Silver-haired <0.01 <0.01 0.12 0.03 -4.6 <0.001
Hoary 0.00 0.00 <0.01 <0.01 -1.0 0.317
California 0.05 0.04 0.00 0.00 -1.3 0.180
Long-eared <0.01 <0.01 0.00 0.00 -1.0 0.317
Little brown
Fringed
Long-legged <0.01
Yuma <0.01 000  0.00 -1.0 0.317
Townsend’s big-eared
Tree bats <0.01  <0.01 0.01 0.03 -4.7 <0.001
All Bats 0.05 0.04 0.13 0.03 4.1 <0.001
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Appendix 5.

Northeast
Bliss, NY
Centerville, NY
Cohocton, NY
Dairy Hills, NY

Deerfield, VT

Lowell, VT
Howard, NY
Jordanville, NY
Maple Ridge, NY
Prattsburgh, NY
Roaring Brook, NY

St. Lawrence, NY
Wethersfield, NY

Midwest
Blue Creek, OH

West
Ocaotillo, CA

Resolute, WY

Pacific Northwest
4/03/15-11/02/15

Coyote Crest, WA

4/20/05-6/13/05

4/06/06—-6/07/06
5/2/05-5/30/05
5/20/05-6/01/05

4/14/06-6/13/06

4/16/09-10/18/09
4/15/06-6/6/06
4/14/05-5/13/05
4/10/05-6/22/05
4/15/05-5/30/05
4/18/08-6/30/08

4/13/06-5/29/06;
6/28/06-8/8/06

4/06/06-6/07/06

3/5/09-8/19/09¢

4/18/10-11/30/10
6/2/10-9/30/10

Skookumchuck, WA
5,787

4/15/08-6/30/08

54
126
29
10

107 50
37

856
116
29
74
57
296

92
126

274

904°
1,089

242

6,032
270
21

27

10,130
50

15
459
16
838

2,569
192

264

200
1,111

20

NN WR WT RPN R RN
()

N -

1-2
2

1 55.85¢

1 2.15

1 0.72

1 2.70

2 0.04°¢

2 0.14°¢

Lo 0.11°

3 11.8

1 0.43

1 0.52

2 1.03°

1 0.28°¢

2 2.83

2t 19.72-55.56
1 1.52

1 0.96¢

2 0.2¢

5 0.00-2.759
4 6.83

2 0.08

15, 30

10, 25
X
1
10, 20
15,35
23
1.5-15
8, 20, 50
30
7,25,50
15, 30
15,44

~1

10, 25

3,45

2,50
~15,~44

3,45
~1.5,~50

Ecology & Environment 2006
Woodlot 2006b
Woodlot 2006¢

Young et al. 2006

Woodlot 2006d

Stantec Consulting 2010
Woodlot 2006b
Woodlot 2005¢
Reynolds 2006
Woodlot 2005d
Hein et al. 2009

Kerns et al. 2007
Woodlot 2006e

BHE Environmental, Inc.
2009

Ocotillo Express 2011
Hein et al. 2011b

Mabee et al. 2016, This study
Hein et al. 2010

a Study design [e.g., sampling intensity (spatial and vertical), sampling dates, and analysis] differ among projects.

b Detector(s) located in areas of concentrated bat activity (i.e., tree line or pond).

c Calculated value, not presented in literature.
d Detector mounted on a silo.

e

Interim report summarizes bat acoustics between 5 March—19 August; however, full report for 36-week period (5 March—15 November) will be available at a later date.

f



Skookumchuck Bat Study

25

900¢ ‘e 18 ||3pay 81 ‘cc ' 20871 G'e z'e S617'9¢ 98.'T G0/0€/6-G0/6T/L IM ‘8bpry Japing
. T~ 36287 T T 8TL'E LL .
¥#00¢ ‘e 18 uosuyor X 9602 e I 2cp 91z ¢0/ST/6-TO/ST/9 NW ‘abpry ofeyng
1SaMpIN
©900¢ 10|PO0 Ge'stT 820 T Z 44 08 90/60/0T—90/5¢/L AN ‘PIaysiayism
L00T ‘Ie 18 suisy 0T ‘T~ 85°C€-9¢'6 4 T 260¢ 0S 90/6/0T—90/€T/6 AN ‘d2usimeT 1S
900¢ 'Ie 18 N_uyy vy ‘22 ‘ST 2/99 L'S 2'e 29T'6 €6 SO/T/TT-S0/T/8 Vd '18s18W0S
©600C ‘Ie 18 UldH vy 'ST 209 4 4 952 8¢y 80/ST/0T—80/T0/L AN "j00ig Bureoy
8002 qemyds pue 33qeiN v 'sT 290'8 € 4 LGC'y 8¢s L0/ST/0T—L0/02/. AN “joo.g Bureoy
6002 ‘|e 30 BunoA X b6z ‘9'6e 6TT T 948'8T 9eg 80/¢T/0T-80/0¢/L /AM ‘WI0IS JUNON
(erep paystigndun) neuly X 0¢'8¢ X X X €€ ¥0/TT/6—¥0/TE/8 /AM ‘I33UIBIUNOIN
05002 10]P00/\ 0€'sT 2059 T 14 16 143 ¥0/9/1T — ¥0/ST/6 AM ‘de Ausgi
4 29G6°/S T T 6EV'T 14 G0/L¢/8-G0/E/8
BG00C 10]POOM 8v'le 0¥'¢ T [4 09 14 S0/6T/8-G0/€/8 AN ‘premoH
BTTOC ‘[ 18 UlsH 2'6€'STE 0T 14 € 9€8'T L0/TE/0T—LO/T/9
BTTOC ‘Ie 18 UldH 26 °'STE 0T 14 € 96¢'T 90/TT/T1-90/.L2/. VIA ‘0BSO0H
9002 ‘|e 30 BunoA 0S'T 69°€ T 4 90¢ €8 S0/¥T/0T-G0/9T/8 AN ‘s|ltH Aire@
9900¢ 10IPOOM €2 'St /ST T 14 167 [44) S0/ST/0T-S0/€/8 AN ‘uoypoyod
©900¢ 10|POOM Ge 'stT 900 T 4 S 68 90/0T/0T—90/5¢/L AN ‘?l1AI8us)
¥00¢ J9|pald X 0L'€e X X X 6T €0/0€/6-00/1/6 NL “UulN oreyng
9002 uswuoliAuzg % ABojoo3 0€'stT 208°¢ee ql 4 gel'e SS S0/6/0T-S0/ST/8 AN ‘sslig
1Seay1IoN
8002 PlemIaeg £9'0€ T 57’ T € p N%”H 662 L0/0E/6-L0/ST/L epEUED “eladlY
L90ET 8¢S T € p88Y7 T 8¢ 90/0€/6-90/ST/.L
epeue)
324N0S (w) broH 1yBiu-1010819p suones uornels sassed sybiu pouiad Apnis e1oaloud
1019918 Jsassed uea|n| /510108190 le101 -1019919Q

"3]ge|IeARUN BIeP S810U3P X UV "Bpeur)
pue BILIBWY YLION $S04oe s1aaloid juswdoanap puim Je uoieBiw [fes Bulinp pa1onpuod saipnis 211SnNoJe 1eq 199)8s Jo Arewiwins
"T9°0-0207% ‘60°2—<ST'T ‘ST'0-00°0 = Sleq Ateoy pue ‘Aousnbaiy mo| ‘Aouanbaly ybiy 1oy w
¥ 1 Auanoe uesw ybiuysassed 12°0—-00°0 %® ‘v T-2¥'0 ‘G2 2—8T°0 = Sieq Ateoy pue ‘Aauanbaly moj ‘Aousnbaiy ybiy oy w g'T e s1amo) Buowe pajuasaidal AlIAOe ues|n 6
‘Syuow Jowwns JuLmp pasn 1030939p  Sureol,, ‘A[[euonippe 93ps papoom J1edu Pue Jomo) 19w Jo 3seq Je paoed s10309)0(

"9 XIpuaddy



Appendix 7.
Top of lowa, IA
West

Dillon, CA

Granite Mt., CA
Ocaotillo, CA
Tule, CA

5/10/04-9/29/04

10/25/07-3/31/09

4/29/08-04/29/09
4/18/10-11/30/10
09/X/08-11/X/ 10

84

6,959

924¢
904¢

3,001

523,
1,7989

961

200

X w M

XN R 2

35.73c

0.08, 0.26

1.04
0.2d
17.7h

2,22,52

2,14,30
2,50

Jain 2005

Weller and Baldwin 2011

Tetra Tech 2010
Ocotillo Express 2011
WEST, 2011 BLM 2011



8002 "[e 18 Atayer T~ 20€'S o T 28S'T ¥6¢ 10/82/01-L0/L2/L dO ‘SIlIH uap|oD
Apns sy ‘9T0Z '1e 33 33BN Sy 'e €89 1 1 181G ST/20/TT-GT/€0/Y VA 9NYdwnxooxs
600¢ ‘e 18 uosuyor T~ rE'8yT o€ T G65'9S L6 80/L/0T—80/€/L VM 0eqs|ppes
0TOZ ‘I 18 UtsH 06~ ‘ST~ 0L7T € 4 ¥6€'T 078 80/LT/T1T-80/T/L WM ‘15810 810400
1S8MULION dHj13ed
grT0C ‘I® 18 UlsH v~ ‘G~ Utz ¥-000 o€ T S 9.6 ¢9L 60/8T/0T—60/€/8 AM ‘aInjosay
¢00¢ 18Ani9 6T ‘T~ J€6'€S 2 €T GIEY 08 T0/€T/8-00/92/9 AM 3310 81004
T0/10/6-T0/ST/9
€002 "[e 38 BunoA Zo0z Jennio GT ‘T~ ce €T €T GIE'Y 08 10/T0/6-00/ST/9 AM D80 81004
(A4
1002 ‘e 18 Buno A T~ 8/.'T 17 T 9L 96 90/ST/0T—90/1¢/6 7V ‘ape1AQ
‘96T ‘e :90/8/.—90/9/.
82Inos (w) ybroH 1yBiu-1012919p SUOREIS uolels sassed pouiad Apmis =09f0id
10198180 /sassed uea|\ /510198180 [e101 swbiulodaiag
"panunuo) "G Xipuaddy

26

Skookumchuck Bat Study



